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One of the basic limits on the broadband performance of a TWM 
is the line width of the active crystal used. To date only two 
crystals have been employed in practical maser amplif iers^ that is^ 

Ruby (Cr + ^ - Alg 0^) and Rutile (Cr + 3 . Ti © 2 ). Ruby has a distinct 
advantage over Chromium doped rutile in that its line width is approxi- 
mately twice that of rutile; 57 Me vs. 27 Me. 

Recent | experiments with iron-doped rutile (Fe^ + • Ti 0^) have 
shown that this material is excellent for broadband maser applications . 
Optimum concentration studies have resulted in measured line widths of 
60 Me and inversion ratios in excess of 15:1. Figure 1 shows the 
experimental data taken at a center frequency of 4.0 gc. The additional 
tests taken at other frequencies produced the same line widths (60 Me) 
as the typical data given in Figure 1. 

[inversion ratios were also calculated from the gain and paramag- 
netic absorption data taken over the frequency band of 2 . 9 — 4.1 gc. 
Inversion ratios averaged better than 15:1 over the entire band. ! 

Table 1 gives the experimental inversion ratios for the data in 
Figure 1. Table 2 shows the inversion ratio data in the complete 
2.9 to 4.1 gc band. Data from 3-5 gc to 3.8 gc was not taken due 
to -unavailability of an appropriate pumping source . I Net gains of 
20 db per inch have been attainedjwith this material which is suf- 
ficient for broadband application. 





t . V, 

¥ 





* 

INVERSION RATIOS 


ABOUT 4.0 

Gc - 

->**:?* ' ' 


C* o r -7f% s d zy p. 3 ,f* \f 
i i \i u.» O !i '\J 'O «) 


1. R. 




f 0 = 4 Gc 


S O 

! O . O 




5 Me 


e ^ 

y _o • 




V 1 0 M Q 


! A C\ 

a kJ • 




“ v5 (Vi C 


i D . 4 




- io ye 


5 r=» 

I D . o 




TAB 

LE 

C\! fy B 

iVw. « 




FREQUENCY 


ft : . t. 

Li : . ;? 

i * ri » 




2.9 


a r ® 

i* vA • AA 




3.0 


L J ‘vD o 'O’ 




■a j 

• 'J 


0 AA a 00 




*v? 

F'j ^ 


1 A 




e^, 

Vs) • W 


1 A 7 

u W * • 




V^ • < “'V 


s /. t> 




3,9 


3 *-V 

5 f . O 




4.0 


1 o 

« 00 • 00 




<— * » g 

* ♦ 1 


s O K 




“jra m> 

i Ad 


[ \ * “'A 

l V \J a .^a. 




► v v %* 


I s U9 


O li i*\j 


\ f O T r*** fl 
w t; v ii u«Vi 


Of d 


Lw 5 * V Ucm v w ii u • j 


SO (V]c 


A 'V* 


g * t\ ?fr? ::;oo 3 .A M 
i (I \3 V #*\ o ii w «; \J 


& A “r r n 

t * *.H i ti hJ' 


15 : i 


9 


?J! 

A f? '■'* 

Va-i \*j» 






LG Kg 


i * 

w « 


A ,., V v - - n _ r , 

v ii KSyw*^ 






2 

2? Me 


*r> s ^ 

sj* * £»«• 


W *0 j V’ii 0 


fj ^ A 

!i w w 


> 4 




2 . G K g 


^ m SJ '• 


T A © 1 

8 #-i U-* Lm 


?K» 



Ei^ * /*** 

li\i U. 


msrj 


